Live trachoma agent (TE55) injected into the anterior chamber of the rabbit eye produced the following agent-specific ocular lesions: corneal opacity, corneal neovascularization, and iritis. Three intravenous injections of 1 mg of a potent interferon (IF) inducer, polyriboinosinic acid-polyribocytidylic acid complex (poly I:C), markedly suppressed the ocular lesions produced by the trachoma agent but failed to inhibit the growth of the agent in the ocular tissues. Furthermore, a single intra- It was previously reported that live trachoma agent (TE55) injected into the anterior chamber of the rabbit eye produced agent-specific ocular lesions; namely, corneal opacity resulting from extensive damage of the corneal endothelium, neovascularization of the cornea, and iritis (11). Because the growth of trachoma agent in both cell cultures and embryonated chick eggs could be suppressed by IF (4, 5, 8), we studied the effect of poly I:C on the ocular lesions produced by the trachoma agent. This communication reports that (i) intravenous injections of poly I:C markedly suppressed the lesions produced by the trachoma agent in rabbit eyes but failed to inhibit agent growth, and (ii) some factor or factors other than IF played a role in the suppression of the ocular lesions in the poly I:C-injected animals.
Live trachoma agent (TE55) injected into the anterior chamber of the rabbit eye produced the following agent-specific ocular lesions: corneal opacity, corneal neovascularization, and iritis. Three intravenous injections of 1 mg of a potent interferon (IF) inducer, polyriboinosinic acid-polyribocytidylic acid complex (poly I:C), markedly suppressed the ocular lesions produced by the trachoma agent but failed to inhibit the growth of the agent in the ocular tissues. Furthermore, a single intravenous injection of 1 mg of polyriboinosinic acid or of polyribocytidylic acid was also protective, although each failed to induce any detectable circulating IF. These results indicate that a factor or factors other than IF may play a role in the suppression of the ocular lesions produced by trachoma agent in poly I :C-injected rabbits.
A synthetic polyriboinosinic acid-polyribocytidylic acid complex (poly I:C) has been shown to be a potent interferon (IF) inducer (3) and to mediate resistance to viral and nonviral infections in vivo as well as in vitro. Recently, Park and Baron (12) reported the effective suppression of herpetic keratitis in rabbit eyes by poly I:C.
It was previously reported that live trachoma agent (TE55) injected into the anterior chamber of the rabbit eye produced agent-specific ocular lesions; namely, corneal opacity resulting from extensive damage of the corneal endothelium, neovascularization of the cornea, and iritis (11) . Because the growth of trachoma agent in both cell cultures and embryonated chick eggs could be suppressed by IF (4, 5, 8) , we studied the effect of poly I:C on the ocular lesions produced by the trachoma agent. This communication reports that (i) intravenous injections of poly I:C markedly suppressed the lesions produced by the trachoma agent in rabbit eyes but failed to inhibit agent growth, and (ii) some factor or factors other than IF played a role in the suppression of the ocular lesions in the poly I:C-injected animals.
MATERIALS AND METHODS Rabbits. The experimental animals were randombred, healthy, male New Zealand white rabbits. They weighed approximately 2 kg each and were housed in individual cages at a room temperature of 25 C.
Trachoma agent. The source of the infective agent, T'ang strain (TE55) of trachoma agent, was described in a previous paper (11) . A monolayer of HeLa cells, strain 229 (American Type Culture Collection, Rockville, Md.), in a Falcon plastic tissue-culture flask (25 cm2) was inoculated with 5 ml of a 1O--dilution of trachoma-infected yolk sac material containing 104-l 50% chick embryo lethal doses (ELDro). The culture medium (consisting of medium 199, 5% heatinactivated fetal calf serum, and 100,g of streptomycin per ml) was replaced daily. On the seventh day, the infected cells were scraped off the flask with a sterile cotton swab and dispersed by pushing the cell suspension through a 23-gauge hypodermic needle. The medium was then centrifuged at 100 X g for 10 min at 4 C, and the resulting supernatant fluid was used for intraocular injection.
Synthetic polynucleotides. A lyophilized form of poly I:C (Miles Laboratories, Elkhart, Ind.; control no. 11-4-321) was reconstituted by the addition of sterile phosphate-buffered saline (PBS) at pH 7.2, containing 100 units of penicillin and 100 ,ug of streptomycin per ml. Polyriboinosinic acid (poly I), lot no.
M-8, and polyribocytidylic acid (poly C), lot no. M-8, both from Biopolymers, Dover, N.J., were reconstituted by the addition of sterile distilled water containing penicillin and streptomycin, 100 units and 100 lAg per ml, respectively. All polynucleotide solutions were tested for bacterial sterility prior to use.
Intraocular inoculation with trachoma agent. Rabbits were anesthetized by intravenous (iv) injection of sodium pentobarbital and their corneas were treated with a topical application of tetracaine hydrochloride.
By means of a previously described technique (10), 0.2 ml of the rabbit's aqueous humor was removed from the anterior chamber of the eye with a 26-gauge hypodermic needle. This was replaced with an equal 566 virus (VSV) in tubes of primary cultures of rabbit kidney cells according to a previously described technique (9) . The titer of IF (units per milliliter) was expressed as the reciprocal of the highest dilution of each specimen that completely inhibited the cytopathic effects of VSV. IF so detected had the same properties as those described by Field et al. (3) .
Titration of trachoma agent in ocular tissues. The cornea, rim of the sclera, and iris were excised aseptically from each rabbit eye, minced to 1-mm cubes, and ground with a mortar and pestle. To facilitate the grinding, 1 ml of crystalline alumina (90 mesh) was added. A 2-ml amount of Eagle's minimal essential medium containing 4 mg of streptomycin per ml was then mixed with the ground tissue. This mixture was centrifuged at 4 C for 5 min at 100 X g. The infectivity of the resulting supernatant fluid was titrated by immediately inoculating 0.1-ml samples into the yolk sacs of 6-to 8-day-old embryonated Leghorn eggs according to standard procedures. Ten eggs were inoculated with each specimen. The average day of death of the embryo was used to estimate the ELD50 of the inoculum as described by Tarizzo and Nabli (13) .
Staining of tissue sections. The eyes were removed, fixed in 10% buffered neutral Formalin, and embedded in paraffin. Tissues were sectioned at 7.0 Am, and the sections were divided into three series. One series was stained with hematoxylin and eosin, one series with Giemsa stain (Wolbach's modification), and the third series with periodic acid-Schiff stain. 
RESULTS
Induction of IF and suppression of corneal lesions by polynucleotides. An effort was made to correlate the amount of IF in the serum and aqueous humor of rabbits with the degree of suppression of the trachoma lesions after iv injections of poly I:C, poly I, or poly C. Corneal opacity was the only sign evaluated as a measure of clinical activity.
A single iv injection of 1 mg of poly I:C induced IF in blood within 1 hr and peak titers (averaging 8,000 units/ml) at 3 hr (Fig. 1) . At 6 hr, the titers of IF in the sera were still elevated (averaging 250 units/ml). Aqueous humor specimens collected 3 hr after the injection of poly I:C contained very high titers of IF (averaging 5,000 units/ml).
In the control rabbits, more than 75% of the eyes developed corneal opacity (Fig. 1) . However, corneal opacity was observed in only 20 to 30% of the eyes if a single iv injection of poly I:C (1 mg) was administered 3 hr before or 3 hr after the intraocular injection of trachoma agent. In these poly 1:C-treated rabbits, the development of opaque cornea was delayed 1 or 2 days. Injection of poly I:C 6 hr after the trachoma infection had no effect.
A single iv injection of 100 ,g of poly I:C also rendered significant protection if the poly I:C was given 3 hr before the trachoma agent (Fig. 2) .
However, the degree ofprotection and the amount of IF induced in these animals were less than in those that received 1 mg of poly I:C by the same route.
The lesions were suppressed in almost all eyes when three iv injections of 1 mg of poly I:C were given, the first at 3 hr before the inoculation of the trachoma agent, the second on the second postinoculation day, and the third on the fourth postinoculation day (Fig. 3) . High titers of serum IF were detected at 3 hr after each of the three injections, but the titers diminished markedly after each subsequent injection. Surprisingly, the development of both corneal opacity and iritis was also suppressed in a significant number of eyes with a single iv injection of 1 mg of poly I or poly C, although neither of these compounds induced any detectable IF in these rabbits (Fig. 4) .
Effect of poly I: C on various ocular lesions and on the growth of trachoma agent in ocular tissues. To determine whether ocular lesions other than corneal opacity were also suppressed by treatment with poly 1:C, the following experiment was carried out. A titration of the agent in the ocular tissues was done at the same time that the lesions were evaluated so that growth of the agent could be correlated with inflammatory reactions in the tissues.
A group of rabbits received an intraocular neovascularization (Fig. 5A) were produced. The histological sections revealed extensive infiltration of inflammatory cells (chiefly polymorphonuclear leukocytes) in the edematous corneal stroma, limbus, filtration angle, and iris (Table 1 and Fig. 6A and 6B ). On days 1 and 2, trachoma inclusion bodies were found frequently in the filtration angle and less frequently in the iris. On day 4, they were found in only a few of the eyes, and none was found on day 7. No inclusions were seen in the cornea or limbus during the entire period of the experiment.
In contrast to the controls, the poly I:C-treated rabbits were free from clinical ocular changes (Fig. 5B) , and the sections showed only a few inflammatory cells in the filtration angle and limbus (Table 1 and Fig. 6C and 6D) . The corneas and irises appeared to be normal. Inclusion bodies were found only in the filtration angle of these eyes, and only on days 1 and 2.
Although treatment with poly I:C markedly suppressed the ocular inflammation, it failed to inhibit the growth of agent in these eyes. As shown in Fig. 7 , the infectivity titers of the ocular homogenates of the poly I:C-treated rabbits were of the same order of magnitude as the infectivity titers of the controls.
DISCUSSION
In this study, a single iv injection of 100 ,ug of poly I:C induced a significant level of IF in both blood and aqueous humor. The production of ocular lesions by the trachoma agent was also suppressed in these rabbits. Both induction of IF and suppression of the lesions were more marked when the rabbits received a dose of 1 mg of poly I:C. The maximum suppression of the lesions was produced by three iv injections of 1 mg of poly I:C. However, single-stranded homopolymers of the ribonucleotides (poly I or poly C), 
